Sugar factories in Indonesia are mostly built during the colonial era and therefore are not equipped with suitable environmental management equipment One of the effects of this activity is air pollution in the form of particulate matter from bagasse burning for energy. This study aims to determine the particle distribution of sterile emissions from the Sidoarjo Sugar Factory. The measurement of the sampling point with degradable dust collectors SNI 13-4703-1998 has been revised. The measuring point is scattered around the location of the sugar mill with a certain distance from the center of the chimney. The measurements are carried out for 24 hours at six-hour intervals so that the measurements at each sampling point are four times as long. The results of the particle dust measurements were analyzed by gravimetric method to obtain the particle dust concentration. Computer simulations are presented in the form of contour maps and 3D surface contours from particle dust concentrations. The simulation results show differences in the contour pattern and 3D surface contour due to differences in particle concentration for each measurement period. Each measurement period is also affected by wind speed and direction as well as measuring time by day or night.
INTRODUCTION


One of the most important environmental components of human life is air. Therefore, the air quality must be preserved to support living things. The deterioration of air quality can be caused by various pollutants, including industries, power plants and motor vehicles. The biggest proponents of the decline in air quality are industrial chimneys and vehicle vapors. Industries that use fuel from coal, bagasse or other industries with chimney emissions are not moving. The chimney does not move to emit smoke when incomplete combustion occurs. Incineration of waste causes the decline of air quality in the environment [1, 2, 3] .
Air pollution can threaten the survival of living things, especially the comfort, peace and quiet of human life. Air pollution from long-term accumulation of motor vehicles that people inhale can lead to shortness of breath [1, 4, 5] . Air pollution caused by particles exceeding quality standards can cause health problems, especially in the physiological functions of human organs such as the lungs and blood vessels. Particles can cause chronic respiratory diseases such as chronic bronchitis, bronchial asthma, lung cancer and pulmonary embolism [1, 4, 5] .Definition of air pollution based on Decree of the Minister of Health of the Republic of Indonesia No 1407 of 2002 on guidelines for the control of air pollution, ie air pollution is the process of import of foreign matter, energy or other components into the air due to human activities, to a degree, its affects human health [6] .
Air pollution is influenced by the type of emissions emitted, the atmospheric conditions and the topography of the polluted area. The spread of pollutants is affected by the stability of the atmosphere, the more stable, the less favorable the receptor, because the concentration of the spread is higher. Wind speed also plays an important role in particle distribution, while high winds accelerate the process of particle dispersion. Topographical conditions influence meteorological conditions, meteorological conditions influence particle scattering patterns [2, 3, 4, 5, 6, 7] .
In the simulation results of the CO2 deployment in the city of Semarang with the particle distribution pattern obtained by the LADM software, the CO2 distribution pattern can be determined from the topographical form with changes in the wind and sea breeze [8] .
The dispersion calculation data source (Gauss) of airborne pollutant point analysis using Distribution Model of Particulate Dust From Chimney (Syahrorini, et al.) air pollutant dispersion analysis and surfing mapping 10 achieved the highest concentration of NO 2, SO 2, CO and dust concentration closest to the pollutant source of the chimney industry [4] . In the analysis of air pollutant dispersion with the caline4 program and the surfer, the difference in CO concentration up and down is also caused by the meteorological factor wind direction and wind speed [9, 10, 11] .
Based on the proposed problems, it is necessary to conduct studies to find out the pattern of particulate emission propagation of chimneys in sugar mills. This insert pattern uses a computer simulation with Surfer 9 to determine the spread of stack emission particles around the sugar factory [12] . Ambient air measurements using standard SNI 13-4703-1998 Dust Extractors [13] . The purpose of this study is to determine the pattern of particulate particulate matter spread in sugar factories as a result of air pollution on the Community around the location of the sugar factory.
MATERIAL AND METHOD Study Site
This research was done in Sidoarjo Sugar Factory Jl. Raya Candi No. 10 Sidoarjo. The sampling point for the particle measurement is 20 sampling points in the area of the sugar factory. In two villages, Candi Sayang and Soban Lor, 20 sampling points are distributed. The particle measurements in this study used a revised SNI 13-4703-1998 dust collector standard [13] . The measurement results were analyzed in the laboratory of the Faculty of Health of the University of Muhammadiyah Sidoarjo using the Gravimitri method to obtain a particle concentration [13] . Measurements at 20 sampling points around the sugar factory at 24-hour intervals. Measurement I Hour 10: 00-16: 00, Measurement II Hours 16: 00-22: 00, Measurement III Hours 22: 00-04: 00, IV Measurement is from 04:00 to 10:00. Figure 1 shows 20 measurement points collected at the Candi sugar factory in Candi Sayang Village and Soban Lor Village.
Data Collection
Twenty sampling points were then measured by the distance of each point from the center of the chimney of the sugar factory to the sampling. Measurement of the distance of the measuring point by means of googlearth to determine the coordinates of the measuring point The measuring point is usually the dominant direction of the wind direction at the beginning of the measurement, namely Candi Sayang Village with the dominant wind direction west of the chimney sugar factory. The southern direction of the sugar factory is the Village Meeting Hall, the Mutiara Raya Housing and the Great Mosque of the temple, and the eastern direction of the sugar refinery Saban Lor Road Kedungpeluk. The collection of data from the 24-hour readings with the sample changes four times to measure a six-hour interval. Total sampling of 80 samples of the particle measurement results. Chemical analysis using the gravimitri method was carried out from 80 particle samples so that the particle concentration was obtained from the measurements I, II, III and IV in Table 1 [13] .
Data Analysis
Coordinate of Sampling Point ff the 20 measuring points, the determination of the coordinate points of the cropped googlemap in Autocad is carried out with the coordinate center (0.0) in the middle of the sugar mill chimney. So you get the coordinate point from every point of the research site.
From the coordinate point of each research location and calculation result of the particle concentration with Gravimitri method then computer simulation with Surfer 9 software [12, 13] . The first step is to enter the coordinate value of the sample point and the particle concentration of each measurement. There are four sample measurements, ie from 10:00 to 16:00, 16:00 to 22:00, 22:00 to 04:00 and 04:00 to 10:00. Coordinate data and measurement results are entered into the worksheet, where column A represents the X coordinates, column B represents the Y coordinates, and column C shows the concentration of the measured results. After the datasheet has been inserted, it is stored in extensen dat, txt and grid. Then continue the grid data process with extensen.dat data by selecting Linear, Gaussian, Exponent, and Logarithm. The data validation is performed to process the Kringing data. All new processes have opened the grid data process to generate various types of maps, including outline maps, vector maps, classsedpost, postmap, 3D surfaces, and 3D wireframe.
From the coordinate point of each research station and the calculation result of the particle concentration with Gravimitri method then computer simulation with Surfer 9 software [5, 7, 8, 9, 10, 11, 12, 13] .
RESULT AND DISCUSSION
Based on Table 1 and Table 2 of the concentration of each measurement sample and coordinate point, we obtain contour and Clossedpost maps. The results of this measurement show that the pattern of particle dispersion from the largest sugar factory fireplaces affects the community around Candi Sayang Village, Candi Village Hall and Prima Raya Mutiara Housing. In accordance with the wind direction of the measurement, the dispersion pattern follows the dominant wind direction [15] .
As is apparent from Table 1 and Table 2 of Measurement II, it is known that the concentrations in quadrants I, III and IV differ from the center of the chimney. Figure 3 . Explanation of map contours and Classedpost measurement II with the largest concentration interval 215.339-5360 is located in Quadrant IV, ie the sampling is in the Southern Chimney Sugar Factory, located exactly in Kedungpeluk Village. This is because the direction of the land breeze changes in sea breezes since the measurement time is between 4:00 pm and 10:00 pm [15, 16, 17, 18, 19] .
From the table of sampling distance and the coordinates of Table 1 and Table 2 of Measurement III it is known that the concentrations in quadrants I, II, III and IV differ from the center of the chimney. Figure 4 . Exploration of the map contours AND Classedpost measurement III with the largest concentration interval 316,7112-5360 in quadrants II and IV is the measurement sampling area in the Western and Southern Chimney Sugar Factory. Located in the village of Candi Sayang and Kedungpeluk Village. This is influenced by the wind direction from west to east, since the measuring time is 22:00 to 04:00. There is a change in sea and land breezes also affecting topography of the Sidoarjo region, which is delta region.
Based on Table 1 and Table 2 of the IV measurement, the concentration extends in quadrants I, II, III and IV of the chimney center. Figure 5 . Explaining map contours and Classedpost measurements IV with the largest concentration interval is 220.1656-14520 in quadrants II, III, and IV, the measurement area west of the chimney, south, and southeastern chimney sugar factory. The location is in Saban Lor Road Kedungpeluk. This is due to changes in wind direction east due to the measurement time at 04: 00-10: 00 [20, 21, 22, 23, 24, 25] Of the four contoured and classified map images, each measurement shows the highest concentration difference in the quadrant from the center of the chimney of the sugar factory. At measurement I, the highest concentration is in Quadran II, the measurement area in the village of Candi Sayang. The measurements are carried out from 10 to 16 o'clock with wind direction to the west. The highest particle concentration is 100,000 with intervals of 10,000. The largest concentration measurement II is located in quadrants I and IV, exactly in the villages of Candi Sayang and Kedungpeluk Village. This is because the wind direction changes from 4:00 am to 10:00 pm. The highest particle concentration in Measurement II is 4,000 with intervals of 500 concentration levels. Measurements III of particle propagation were distributed across quadrants I, II, III and IV. However, the highest concentration in the IV quadrant is the Kedungpeluk village, the highest concentration of 4,000 at 500 intervals, occurring at night until early in the morning, ie from 22.00-04.00 clock, is measured. This is the effect of the wind direction change from the wind direction from wind to sea wind.
In the dispersion pattern of dust particles of these sugar mills, there are four patterns of particulate dust dispersion according to the measuring time interval. The four particle dust scattering patterns are influenced by the wind direction during the measurement, the wind speed and the topography of the study area. Based on the measurements I in Figures 2 and 6 of the dust particle dispersion pattern with the highest concentration of 100,000 in Quadrant II is located in the village of Candi Sayang. From this measurement, the dispersion pattern of the particles spread along the quadrants II and IV, which means the dispersion of particulate dust from sugar mills at 10:00 to 16:00 west of mills of sugar mills. The distribution of dust particles from the largest sugar mills to the people living in Candi Sayang Village. Candi Sayang village lies west of the center of the chimney factory, in Candi Sayang Village there are 10 measuring points with a distance of 148.94-208,08 m from the center of the chimney. This distance is the shortest distance to the center of the chimney and lies west of the chimney, depending on wind speed and wind direction, when the measurement is westbound. According to the shortest distance of the chimney, the wind speed and the prevailing wind direction in the west, Candi Sayang Village is exposed to the largest dust spread [11, 21, 22, 23, 24, 25, 26, 27, 28, 29] . Based on the measurement results II in Fig. 3 and 7, the pattern of dispersion of dust particles from sugar mills 16.00-22.00 clock changes the measuring time from evening to night, ie changes in wind direction from wind to sea wind. This change in wind direction affects the dust particle dispersion pattern from the center of the grinder mill factory of the sugar mill to the point of sampling. Distribution patterns distributed across quadrants I, III and IV. The highest concentration of particulate dispersion is in Kedungpeluk Village, southeast of the sugar factory with a concentration of 4,000. This means that the largest dust load in the community around Kedungpeluk Village is from 16:00-22:00.
From Figure 4 and Figure 8 on the III measurement from 10pm to 4am, time changes from night to morning. This time change affects the particle scattering pattern of sugar mill dust, the change from sea breeze to wind breeze. The distribution pattern of particulate dust from sugar mills is evenly distributed across quadrants I, II, III and IV with the highest concentration of 4,000 Dikwadran IV exactly Kedungpeluk Village. The exposure to particulate matter is the highest concentration in the community living in Saban Lor Road Kedungpeluk Village at 10:00 pm to 4:00 am the entire time [11, 24, 25, 26, 27] . Based on Figure 5 and Figure 9 on the IV measurement from 4:00 to 10:00 no changes in the direction of the land and sea winds, but the dominant wind direction to the west. However, the particle scattering pattern is distributed across quadrants I, II, III and IV. The highest concentration level of the particle-dust distribution pattern in Candi Sayang Village is 10,000. In the morning, the pattern of spreading dust particles from the sugar mill west of the center of the chimney, namely the particulate matter exposure of the largest sugar mill in the community around the Candi Sayang Village. In the morning, the dominant wind direction west of the center of the chimney, so the largest particle spread to Candi Sayang Village west of the chimney center leads [10, 11, 28, 29] The distribution pattern of the dust particles in the sugar mills is also influenced by the high chimneys of the sugar mills and the speed of spraying the water on the kettle. The higher the chimney, the lower the concentration level of the spread. And the faster the spray rate of the water in the boiler, the less the particulate dust falling from the center of the sugar mill chimney to the sugar mill location concentrates on the spread of dust particles.
With the analysis of the particle dispersion using the surfer 9, it can be determined that the wind direction affects the distribution of the concentration in the measurement point sampling area according to the analysis of each quadrant from the center of the sugar mill chimney. The measure I of the largest concentration is located in the Quadrant I, the measuring area west of the chimney of the sugar factory, more specifically Candi Sayang Village, from 10 to 16 clock with the wind direction to the west. Measurement II is the largest concentration in quadrants I and IV, exactly in the village of Candi Sayang and Kesa Kedungpeluk. There was a change in the wind direction at 4:00 to 22:00. Influence of wind direction changes from the wind direction to the sea wind. Measurement III of the particle-dust distribution pattern along quadrants I, II, III and IV, the largest concentration is Quadrant IV in Kedungpeluk Village. This measurement takes place at 22.00 to 04.00, there is a change in direction of the sea breeze on land. Measurement IV of the particle dust spreading pattern along quadrants I, II, III and IV, the largest concentration is Quadrant I in Candi Sayang Village. This measurement takes place at 4:00 am to 10:00 am, the morning of the prevailing wind direction to the west. The spreading of particulate dust can be used at the time of measuring the grinding season of the sugar mill to determine the pattern of particulate dust spreading around the area of the sugar factory. This propagation pattern corresponds to the topological, meteorological, wind speed and prevailing wind direction during the measurement. The largest particle dispersion lies in the nearest test sample with the center of the chimney factory of the sugar factory and in the direction of dominant wind and wind speed [8, 9, 10, 11, 27, 28, 29] .
According to the Aktrista A.I. P et al (2014) study, Surfer 10 for calculating the Gaussian dispersion of the overlay results shows the highest concentration near the pollutant source, ie the chimney [10] . There is a similarity in the highest concentration of concentrated dust particles at the next location to the center of the immovable chimney, which is the center of the chimney of the sugar factory in the village of Candi Sayang. However, there is a difference between the research site and the fuel burning boiler used in this study at the sugar mill chimney, which used bagasse fuel. Adequate research Diken Yus Damara and all (2017) with CALINE 4 and Surfer 8 states differences in the rise and fall in CO concentrations are also caused by meteorological factors, ie wind direction and wind speed [11] . The difference of this study with previous research, this research refers to particle dust from immobilized chimney sugar-based sugar mill in the generation of energy in boiler, earlier research of moving chimney on motor vehicle. In addition to the use of dust collectors fell SNI 13-4703-1998, which was revised to measure the particulate matter concentration [13] . The similarity of this research on the use of surfer program to know the pattern of pollutant diffusion, and the similarity of the influence of wind direction and meteorological factors in the pattern of pollutant propagation.
Based on computer simulation patterns of the surfer's use in the sugar season. The use of surfers is suitable because the particle scattering pattern is affected by the dominant wind direction.
Periodic measurements are required both before milling, during milling, and after milling, by analyzing the particulate propagation patterns of chimney emissions from sugar mills. This is done to determine the effects of particle spread on people around sugar factories, especially at factory sites in the middle of densely populated cities.
CONCLUSION
Due to the implementation of collector dust SNI 13-4703-1998, which was revised, the result of dedusting SNI 13-4703-1998 could work optimally. Gravimetric analysis indicates there is a defect in the measurement, so the effect of the concentration of dust concentration from the sugar mill chimney. Surfer 9 computer simulations illustrate the distribution of dust particles in the Sidoarjo Sugar Factory, which distributes particulate matter dust below the ambient air standard, making it safe for people around Candi Sayang Village and Soban Lor Village. And the pattern of particle propagation according to the prevailing wind direction during the measurement.
